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ABSTRACT: We study a consolidated system of Standard model as we understand. In the first part of 

the series, we consider all the possible interactions with the exception of Higgs Boson. In the next series 

the Higgs bosom shall be included and corresponding properties studies. Model extensively expatiates, 

enucleates, dilates upon systemic properties and analyses the systemic behavior of the equations together 

with other concomitant properties. Inclusion of event and cause in the introduction, it is felt, the 

“Quantum ness” of the system holistically and brings out relevance in the Quantum Computation on par 

with the classical system, in so far as the analysis is concerned. Both Quantal Complementarity and 

Cosmic Universality is aimed at as we did on an earlier paper on concatenation and consummation, and 

consolidation of the four fundamental forces, Quantum Gravity, and perception on one side and Space-

Time-Mass-Energy Vacuum Energy and quantum Field on the other. Kind attention is also drawn to the 

author‟s Grand Unified Theory-A Predator Prey analysis, wherein an entirely different approach is 

resorted to the formulation of the problem, and consummation of the solution. 

 

INTRODUCTION: 

A consolidated model is proposed delineating the essential predications, suspension neutrality, rational 

representations and characteristics of the system: 

(1) LEPTONS AND PHOTONS 

(2) QUARKS AND W MESONS 

(3) NEUTRINO AND DARK MATTER 

(4) GLUONS AND ZMESONS (MEDIATED THROUGH QUARKS) 

(5) GRAVITY AND ELECTROMAGNETIC FIELD 

(6) HIGGS BOSON AND PARTICLES WITH MASS(IN THE EVNTUALITY OF THE 

AUGMENTATION AND DETRITION COEFFICIENT IS ZERO,AS SOME TIMES WOULD 

BE THE CASE, THE EQUATIONS GET SIMPLIFIED.  

 

 

 

 

 

 

  

LEPTONS AND PHOTONS: 

MODULE NUMBERED ONE 

 

NOTATION : 

    : CATEGORY ONE OF LEPTONS                 

    : CATEGORY TWO OF LEPTONS 

    : CATEGORY THREE OF LEPTONS       

    : CATEGORY ONE OF PHOTONS 

    : CATEGORY TWO OF PHOTONS 
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    :CATEGORY THREE OF PHOTONS  

 

QUARKS AND W-MESONS: 

 MODULE NUMBERED TWO: 

==========================================================================

=== 

    : CATEGORY ONE OF QUARKS     

    : CATEGORY TWO OF QUARKS 

    : CATEGORY THREE OF QUARKS 

    :CATEGORY ONE OF W MESONS 

    : CATEGORY TWO OF W-MESONS  

    : CATEGORY THREE OF W-MESONS 

NEUTRINO AND DARK MATTER: 

 MODULE NUMBERED THREE: 

==========================================================================

=== 

    : CATEGORY ONE OF  NEUTRINOS 

    :CATEGORY TWO OF NEUTRINOS 

    : CATEGORY THREE OF NEUTRINOS 

    : CATEGORY ONE OF DARK MATTER 

    :CATEGORY TWO OF DARK MATTER(DARK MATTER CAN BE CLASSIFIED BASED ON 

PHENOMENOLOGICAL MANIFESTATIONS  AND THE CHARACTERISATION THEREOF OF 

ITS PRESCENCE ,ALBEIT INVISIBLE) 

    : CATEGORY THREE OF DARK MATTER 

 

 

GLUONS AND Z ELEMENRATY PARTICLES(MEDIATED THROUGH QUARKS) 

: MODULE NUMBERED FOUR: 

==========================================================================

== 

 

    : CATEGORY ONE OF GLUONS 

    : CATEGORY TWO OF GLUONS 

    : CATEGORY THREE OF GLUONS 
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    :CATEGORY ONE OF Z ELEMENTARY PARTICLES(INTERACTIONS THROUGH 

PHOTONS) 

    :CATEGORY TWO OF Z ELEMENTARY PARTICLES                                

    : CATEGORY THREE OF Z ELEMENTARY PARTICLES 

GRAVITY AND ELECTROMAGNETIC FORCE: 

MODULE NUMBERED FIVE: 

==========================================================================

===  

    : CATEGORY ONE OF GRAVITY 

    : CATEGORY TWO OF GRAVITY 

    :CATEGORY THREE OF GRAVITY 

    :CATEGORY ONE OF ELECTROMAGNETIC FORCE(FIELD) 

    :CATEGORY TWO OF ELECTROMAGNETIC FORCE FIELD  

    :CATEGORY THREE OF ELECTROMAGNETIC FORCE FIELD 

========================================================================= 

 HIGGS BOSON AND  PARTICLES WITH MASS : 

MODULE NUMBERED SIX: 

 

==========================================================================

===  

    : CATEGORY ONE OF HIGGS BOSON 

    : CATEGORY TWO OF HIGGS BOSON 

    : CATEGORY THREE OF HIGGS BOSON 

    : CATEGORY ONE OF PARTICLES WITH MASS 

    : CATEGORY TWO OF PARTICLES WITH MASS  

    : CATEGORY THREE OF  PARTICLESWITH MASS 

==========================================================================

===== 

     
         

         
          

         
         

         
         

         
    

     
         

         
   :      

         
         

          
         

         
    

     
         

         
         

         
         

         
         

         
   ,

     
         

         
          

         
         

         
         

         
    

are Accentuation coefficients  
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      ,     

          
          

          
          

          
      

are Dissipation coefficients 

LEPTONS AND PHOTONS: 

MODULE NUMBERED ONE 

The differential system of this model is now (Module Numbered one) 

1 

    

  
      

       [    
          

             ]     2 

    

  
      

       [    
          

             ]     3 

    

  
      

       [    
          

             ]     4 

    

  
      

       [    
          

           ]     5 

    

  
      

       [    
          

           ]      6 

    

  
      

       [    
          

           ]      7 

     
                First augmentation factor  8 

     
               First detritions factor  

: 

QUARKS AND W-MESONS: 

MODULE NUMBERED TWO 

 

The differential system of this model is now ( Module numbered two) 

9 

    

  
      

       [    
          

             ]     10 

    

  
      

       [    
          

             ]     11 

    

  
      

       [    
          

             ]     12 

    

  
      

       [    
          

      (       )]     13 

    

  
      

       [    
          

      (       )]      14 

    

  
      

       [    
          

      (       )]      15 

     
                First augmentation factor  16 

     
      (       )     First detritions factor  17 

NEUTRINO AND DARK MATTER: 18 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012          5 

ISSN 2250-3153  

www.ijsrp.org 

 

MODULE NUMBERED THREE 

The differential system of this model is now (Module numbered three) 

    

  
      

       [    
          

             ]     19 

    

  
      

       [    
          

             ]     20 

    

  
      

       [    
          

             ]     21 

    

  
      

       [    
          

             ]     22 

    

  
      

       [    
          

             ]      23 

    

  
      

       [    
          

             ]      24 

     
                First augmentation factor  

     
                 First detritions factor  25 

GLUONS AND Z ELEMENRATY PARTICLES(MEDIATED THROUGH QUARKS) 

: MODULE NUMBERED FOUR 

The differential system of this model is now (Module numbered  Four) 

26 

    

  
      

       [    
          

             ]     27 

    

  
      

       [    
          

             ]     28 

    

  
      

       [    
          

             ]     29 

    

  
      

       [    
          

      (       )]     30 

    

  
      

       [    
          

      (       )]      31 

    

  
      

       [    
          

      (       )]      32 

     
                First augmentation factor 33 

     
      (       )     First detritions factor  34 

GRAVITY AND ELECTROMAGNETIC FORCE: 

MODULE NUMBERED FIVE 

The differential system of this model is now (Module number five) 

35 

    

  
      

       [    
          

             ]     36 

    

  
      

       [    
          

             ]     37 
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       [    
          

             ]     38 

    

  
      

       [    
          

      (       )]     39 

    

  
      

       [    
          

      (       )]      40 

    

  
      

       [    
          

      (       )]      41 

     
                First augmentation factor  42 

     
      (       )     First detritions factor  43 

 

HIGGS BOSON AND  PARTICLES WITH MASS : 

MODULE NUMBERED SIX: 

 

 

The differential system of this model is now (Module numbered Six) 

44 

45 

    

  
      

       [    
          

             ]     46 

    

  
      

       [    
          

             ]     47 

    

  
      

       [    
          

             ]     48 

    

  
      

       [    
          

      (       )]     49 

    

  
      

       [    
          

      (       )]      50 

    

  
      

       [    
          

      (       )]      51 

     
                First augmentation factor 52 

     
      (       )     First detritions factor  53 

HOLISTIC  CONCATENATE SYTEMAL EQUATIONS HENCEFORTH REFERRED TO AS 

“GLOBAL EQUATIONS” 

(7) LEPTONS AND PHOTONS 

(8) QUARKS AND W MESONS 

(9) NEUTRINO AND DARK MATTER 

(10) GLUONS AND ZMESONS (MEDIATED THROUGH QUARKS) 

(11) GRAVITY AND ELECTROMAGNETIC FIELD 

(12) HIGGS BOSON AND PARTICLES WITH MASS(IN THE EVNTUALITY OF THE 

AUGMENTATION AND DETRITION COEFFICIENT IS ZERO,AS SOME TIMES WOULD 

BE THE CASE, THE EQUATIONS GET SIMPLIFIED) 

 

54 
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       [ 
    

          
                   

                      
                  

     
                          

                          
                     

]      

55 

    

  
      

       [ 
    

          
                   

                      
                  

     
                          

                          
                     

]      

56 

    

  
      

       [ 
    

          
                   

                      
                 

     
                          

                          
                    

  ]      

57 

Where     
                   

                   
               are first augmentation coefficients for 

category 1, 2 and 3  

      
                 ,      

                 ,      
                 are second  augmentation coefficient for 

category 1, 2 and 3   

      
                       

                       
                 are third  augmentation coefficient for 

category 1, 2 and 3  

     
                      ,      

                     ,      
                     are fourth augmentation 

coefficient for category 1, 2 and 3 

     
                          

                           
                      are fifth  augmentation 

coefficient for category 1, 2 and 3 

     
                    ,      

                     ,      
                      are sixth augmentation 

coefficient for category 1, 2 and 3 

58 

 

59 

 60 

    

  
      

       [ 

    
          

                  
                 –     

                 

     
                          

                          
                     

 

]      

61 

    

  
      

       [ 
    

          
                  

                 –     
                  

     
                          

                          
                    

 ]      

62 

    

  
      

       [ 
    

          
                  

                 –     
                 

     
                          

                          
                    

 ]      

63 

Where      
                  

                  
            are first detrition coefficients for category 1, 

2 and 3    

     
                       

                       
                  are second detrition coefficients for 

category 1, 2 and 3    

     
                       

                       
                 are third  detrition coefficients for 

category 1, 2 and 3    

     
                           

                           
                     are fourth  detrition coefficients 

64 
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for category 1, 2 and 3    

     
                     ,      

                     ,      
                     are fifth detrition coefficients 

for category 1, 2 and 3    

     
                     ,      

                     ,      
                     are sixth detrition coefficients 

for category 1, 2 and 3   

 65 

    

  
      

       [  
    

          
                   

                      
                   

     
                           

                           
                     

 ]      

66 

    

  
      

       [ 
    

          
                   

                      
                   

     
                           

                           
                     

 ]      

67 

    

  
      

       [  
    

          
                   

                      
                   

     
                           

                           
                     

 ]      

68 

Where      
                     

                    
              are first augmentation coefficients for 

category 1, 2 and 3   

     
                 ,      

                 ,      
                  are second augmentation coefficient for 

category 1, 2 and 3    

     
                        

                        
                  are third  augmentation coefficient for 

category 1, 2 and 3   

     
                           

                           
                       are fourth augmentation 

coefficient for category 1, 2 and 3   

     
                     ,      

                      ,      
                       are fifth  augmentation 

coefficient for category 1, 2 and 3   

     
                     ,      

                      ,      
                       are sixth augmentation 

coefficient for category 1, 2 and 3   

69 

 

 

 

 

 

70 

 71 

    

  
      

       [ 
    

          
                    

               –     
                    

     
                           

                           
                     

 ]      

72 

    

  
      

       [ 
    

          
                    

               –     
                   

     
                           

                           
                     

 ]      

73 

    

  
      

       [ 
    

          
                    

               –     
                    

     
                           

                           
                     

 ]      

74 

            
                ,      

               ,      
                are first detrition coefficients for 75 
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category 1, 2 and 3  

     
                     

               ,      
                are second detrition coefficients for category 

1,2 and 3  

     
                         

                         
                    are  third  detrition coefficients for 

category 1,2 and 3  

     
                           

                           
                       are  fourth detrition 

coefficients for category 1,2 and 3  

     
                      ,      

                      ,      
                      are  fifth detrition 

coefficients for category 1,2 and 3  

     
                           

                      ,      
                       are  sixth detrition 

coefficients for category 1,2 and 3  

 

 

    

  
 

     
       [ 

    
          

                   
                       

                   

     
                             

                             
                       

 

 ]      

76 

    

  
      

       [
    

          
                   

                       
                    

     
                             

                             
                       

]      

77 

    

  
      

       [
    

          
                   

                       
                    

     
                             

                             
                       

]      

78 

 

     
             ,      

             ,      
               are  first  augmentation coefficients for 

category 1, 2 and 3  

     
                        

                  ,      
                  are second augmentation coefficients 

for category 1, 2 and 3    

     
                         

                         
                     are third augmentation coefficients 

for category 1, 2 and 3    

     
                        ,      

                              
                        are fourth augmentation 

coefficients for category 1, 2 and 3   

     
                             

                              
                        are fifth augmentation 

coefficients for category 1, 2 and 3   

     
                              

                             
                        are sixth augmentation 

coefficients for category 1, 2 and 3    

79 

 

 

 

 

80 
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 81 

    

  
 

     
       [ 

    
          

              –     
                  –     

                  

     
                             

                             
                       

 ]      

82 

    

  
 

     
       [

    
          

              –     
                  –     

                  

      
                             

                             
                       

 ]      

83 

    

  
 

     
       [ 

    
          

              –     
                  –     

                  

     
                             

                             
                       

 ]      

84 

     
                    

                     
               are first  detrition coefficients  for category 

1, 2 and 3   

     
                  ,      

                  ,      
                   are second detrition coefficients for 

category 1, 2 and 3      

     
                       

                 ,      
                  are third detrition coefficients for 

category 1,2 and 3  

     
                             

                             
                        are fourth  detrition 

coefficients  for category 1, 2 and 3  

       
                             

                              
                        are fifth  detrition 

coefficients  for category 1, 2 and 3   

     
                             

                             
                        are sixth detrition 

coefficients  for category 1, 2 and 3   

85 

 86 

    

  
      

       [ 
    

          
                   

                      
                  

     
                         

                         
                   

 ]      

87 

    

  
      

       [ 
    

          
                   

                      
                 

     
                         

                         
                   

 ]      

88 

    

  
      

       [ 
    

          
                   

                      
                 

     
                         

                         
                   

  ]      

89 

 

          
                   

                   
                                                                           

      
                       

                       
                                                                               

90 

 

91 
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                      are fourth augmentation 

coefficients for category  1, 2,and  3  

     
                   ,      

                         
                     are fifth augmentation coefficients 

for category  1, 2,and  3  

     
                   ,      

                   ,      
                    are sixth augmentation coefficients 

for category  1, 2,and  3  

 92 

    

  
      

       [
    

          
                    

                 –     
                  

     
                        

                    –     
                   

]      

93 

    

  
      

       [
    

          
                    

                 –     
                  

     
                        

                    –     
                   

]      

94 

    

  
      

       [ 
    

          
                    

                 –     
                  

     
                        

                    –     
                   

]      

95 

           
                    

                    
                                                                         

     
                       

                       
                                                                              

     
                       

                       
                                                                            

     
                       

                  ,      
                   

                                                             

     
                   ,      

                   ,      
                    

                                                           

–     
                    –     

                    –     
                    

                                                           

96 

 97 

 98 

    

  
      

       [ 
    

          
                   

                      
                   

     
                           

                           
                     

 ]      

99 

    

  
      

       [ 
    

          
                   

                      
                   

     
                           

                           
                     

 ]      

100 
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       [ 

    
          

                   
                      

                   

     
                           

                           
                     

 

 ]      

101 

           
                    

                    
                                                                           

         
                       

                       
                                                                                

     
                        

                        
                                                                               

     
                           

                           
                       are fourth augmentation 

coefficients for category 1,2, and 3 

     
                           

                           
                      are fifth augmentation 

coefficients for category 1,2,and  3 

     
                           

                           
                       are sixth augmentation 

coefficients for category 1,2, 3    

102 

 103 

    

  
      

       [ 
    

          
                    

                 –     
                   

     
                          

                      –     
                     

 ]      

104 

    

  
      

       [ 
    

          
                    

                 –     
                   

     
                          

                      –     
                     

 ]      

105 

    

  
      

       [ 
    

          
                    

                 –     
                   

     
                           

                      –     
                      

]      

106 

      –     
                      

                     
                                                   

                         

     
                       

                       
                                                                            

     
                        

                        
                                                                              

     
                         

                           
                      are fourth detrition coefficients for 

category 1,2, and 3 

     
                           

                           
                      are fifth detrition coefficients 

for category 1,2, and 3 

–     
                     , –     

                      –     
                      are sixth  detrition coefficients 

for category 1,2, and 3 

107 

 108 
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 [
    

          
                   

                       
                    

     
                             

                             
                       

]      

109 

    

  
      

      

 [
    

          
                   

                       
                    

     
                             

                             
                       

]      

110 

    

  
      

      

 [
    

          
                   

                       
                    

     
                             

                             
                       

]      

111 

     
                   

                   
                                                                             

     
                        

                        
                                                                                 

     
                         

                         
                                                                                   

     
                             

                             
                         - are fourth augmentation 

coefficients 

     
                             

                             
                          - fifth augmentation 

coefficients 

     
                       ,      

                             
                         sixth  augmentation 

coefficients   

112 

 113 

    

  
      

       [
    

          
              –     

                  –     
                    

     
                            

                        –     
                       

]      

114 

    

  
      

       [
    

          
              –     

                  –     
                    

     
                            

                        –     
                       

]      

115 

    

  
      

       [
    

          
              –     

                  –     
                    

     
                            

                        –     
                       

]      

116 

     
                    

                     
                                                                           

     
                        

                        
                                                                                 

     
                         

                         
                                                                             

     
                           

                           
                        are fourth detrition  

coefficients for category 1, 2, and 3 

117 
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                       ,      

                             
                         are fifth detrition  

coefficients for category 1, 2, and 3 

–     
                       , –     

                        –     
                         are sixth detrition 

coefficients for category 1, 2, and 3 

 

 118 

Where we suppose 119 

(A)     
       

         
           

       
         

           

                  

(B) The functions    
          

       are positive continuous increasing and bounded. 

Definition of     
          

   : 

        
                  

       ̂    
     

        
                  

       
         ̂    

    

120 

 

 

 

 

121 

(C)           
                  

    

              
                  

         

Definition of    ̂    
       ̂    

    : 

            Where    ̂    
       ̂    

        
          

    are positive constants and              

122 

They satisfy  Lipschitz condition: 

      
          

        
                  ̂    

            
       ̂          

    
                

                ̂    
                ̂          

123 

124 

125 

With the Lipschitz condition, we place a restriction on the behavior of functions 

   
          

       and   
                    

     and         are points belonging to the interval  

[   ̂    
       ̂    

   ] . It is to be noted that    
              is uniformly continuous. In the eventuality of 

the fact, that if    ̂    
      then the function     

              , the first augmentation coefficient 

WOULD be absolutely continuous.  

126 

Definition of    ̂    
       ̂    

    : 

(D)    ̂    
       ̂    

      are positive constants 

      
    

   

   ̂          
    

   

   ̂          

127 

Definition of    ̂    
       ̂    

    : 

(E) There exists two constants    ̂    
    and    ̂    

    which together 

with      ̂    
       ̂    

      ̂   
     and     ̂    

     and the constants 

    
       

          
       

          
          

                

satisfy the inequalities  

128 

129 

130 

131 
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   ̂             
       

           ̂    
        ̂    

       ̂    
        

 

   ̂              
       

           ̂    
        ̂    

        ̂    
        

132 

Where we suppose 134 

(F)     
       

         
           

       
         

                            135 

(G) The functions    
          

       are positive continuous increasing and bounded. 136 

Definition of     
          

   : 137 

   
                  

    (  ̂   )
   

  138 

   
                    

       
         ̂    

     139 

(H)           
                  

    140 

          
      (       )        

     141 

Definition of    ̂    
       ̂    

    : 

Where    ̂    
       ̂    

        
          

   are positive constants  and              

142 

They satisfy  Lipschitz condition: 143 

    
          

        
                  ̂    

            
       ̂          144 

    
            

        
      (       )     ̂    

                
        ̂          145 

With the Lipschitz condition, we place a restriction on the behavior of functions    
          

       

and   
               .     

     And         are points belonging to the interval  [   ̂    
       ̂    

   ] . It is 

to be noted that    
              is uniformly continuous. In the eventuality of the fact, that if    ̂    

    

  then the function     
              , the SECOND augmentation coefficient would be absolutely 

continuous.  

146 

Definition of    ̂    
       ̂    

    : 147 

(I)    ̂    
       ̂    

      are positive constants 

      
    

   

   ̂          
    

   

   ̂          

148 

Definition of    ̂    
       ̂    

    : 

There exists two constants    ̂    
    and    ̂    

    which together 

with    ̂    
       ̂    

      ̂   
          ̂    

     and the constants 

    
       

          
       

          
          

                

  satisfy the inequalities  

149 

 

   ̂             
       

           ̂    
        ̂    

       ̂    
        150 

 

   ̂              
       

           ̂    
        ̂    

        ̂    
        151 

Where we suppose 152 
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(J)        
       

         
           

       
         

                            

The functions    
          

       are positive continuous increasing and bounded. 

Definition of     
          

   : 

        
                  

       ̂    
     

        
                    

       
         ̂    

    

153 

          
                  

     

         
                    

              

 Definition of    ̂    
       ̂    

    : 

Where    ̂    
       ̂    

        
          

    are positive constants   and              

154 

155 

156 

They satisfy  Lipschitz condition: 

    
          

        
                  ̂    

            
       ̂          

    
          

        
                  ̂    

            
        ̂          

157 

158 

159 

With the Lipschitz condition, we place a restriction on the behavior of functions    
          

       

and   
               .     

     And         are points belonging to the interval  [   ̂    
       ̂    

   ] . It is 

to be noted that    
              is uniformly continuous. In the eventuality of the fact, that if    ̂    

    

  then the function     
              , the THIRD augmentation coefficient, would be absolutely 

continuous.  

160 

Definition of    ̂    
       ̂    

    : 

(K)    ̂    
       ̂    

      are positive constants 

      
    

   

   ̂          
    

   

   ̂          

161 

There exists two constants There exists two constants    ̂    
    and    ̂    

    which together with 

   ̂    
       ̂    

      ̂   
          ̂    

     and the constants 

    
       

          
       

          
          

                      
satisfy the inequalities  

 

   ̂             
       

           ̂    
        ̂    

       ̂    
        

 

   ̂              
       

           ̂    
        ̂    

        ̂    
        

162 

163 

164 

165 

166 

167 

Where we suppose 168 

(L)     
       

         
           

       
         

                            

 

(M) The functions    
          

       are positive continuous increasing and bounded. 

 

Definition of     
          

   : 

        
                  

       ̂    
     

169 
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      (       )        

       
         ̂    

    

  

(N)           
                  

    

         
      (       )        

            

Definition of    ̂    
       ̂    

    : 

Where    ̂    
       ̂    
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not conformal with the reality, however we have put this hypothesis ,in order that we can postulate 

condition necessary to prove the uniqueness of the solution bounded by 
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If instead of proving the existence of the solution on   , we have to prove it only on a compact then 
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We now state a more precise theorem about the behaviors at infinity of the solutions  
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     and       
   (    )

 
     

             
       

Definition of      
         

         
        

        
    :- 

 

(l) If we define     
         

         
        

       by 

 

          
        

        
        

           
        

    

 

           
        

        
      ̅  
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      and      
    

   
 

   
   

 

         
        

        
        

         ̅  
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and analogously 
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     and     
    

   
 

   
   

 

         
        

        
        

         ̅  
        

     where     
      ̅  

    

are defined respectively 

 

471 

Then the solution  satisfies the inequalities 

 

      
  (                )            

           
 

where     
    is defined 

472 

 

                
  (                )         

 

          
            

 

473 

(
           

 

       (                        )
* (                )             +     

                   

           
 

       (            
     )

*                
      +      

       
      )  

 

474 

   
                     

  (                )    

 

475 

 

          
                  

 

          
  (                )   

 

476 

           
 

       (            
     )

*                
      +     

       
                

 
           

 

       (                        )
* (                )            +     

             

 

477 

Definition of     
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Where     
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 479 

Proof : From GLOBAL EQUATIONS we obtain  

     

  
      

    (    
          

          
             )       

              
         

         

Definition of      :-              
   

   
 

It follows 

  (     
   (    )

 
     

             
   )  

     

  
  (     

   (    )
 
     

             
   ) 

 

 From which one obtains  

Definition of   ̅  
        

    :- 

 

(a) For       
    

   
 

   
      

      ̅  
    

              
                      

*         (               )  +

         
*         (               )  +

     ,           
               

                

                
                

    

480 

 

481 

 In the same manner , we get 

         
  ̅        ̅      ̅      

*         (  ̅        ̅     )  +

    ̅     
*         (  ̅        ̅     )  +

      ,     ̅     
  ̅             

          ̅        

   From which we deduce     
              ̅  

    

 

482 
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    ̅  

    we find like in the previous case, 
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*         (  ̅        ̅     )  +
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*         (  ̅        ̅     )  +

   ̅  
     

483 
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*         (  ̅        ̅     )  +
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And so with the notation of the first part of condition (c) , we have  

Definition of          :- 

    
                 

   ,            
      

      
 

In a completely analogous way, we obtain  

Definition of           :- 

    
                 

   ,            
      

      
   

Now, using this result and replacing it in GLOBAL E486QUATIONS we get easily the result stated 

in the theorem. 

Particular case : 

If     
           

                
        

     and in this case     
      ̅  

    if in addition 

    
        

    then              
    and as a consequence            

          this also 

defines     
    for the special case  

Analogously if      
           

                
        

    and then 

     
       ̅  

   if in addition     
        

    then             
          This is an important 

consequence of the relation between     
    and   ̅  

     and definition of     
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 486 
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             )      
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Definition of      :-              
   

   
 

488 

It follows 
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   (    )

 
     

             
   )  

     

  
  (     

   (    )
 
     

             
   ) 
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From which one obtains  

Definition of   ̅  
        

    :- 
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In the same manner , we get 
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          ̅        
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From which we deduce     
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(e) If        
        

    
   

 

   
    ̅  

    we find like in the previous case, 
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And so with the notation of the first part of condition (c) , we have  

494 

Definition of          :- 
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495 

In a completely analogous way, we obtain  

Definition of           :- 
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496 

. 497 

Particular case : 

If     
           

                
        

     and in this case     
      ̅  

    if in addition 

    
        

    then              
    and as a consequence            

          

Analogously if      
           

                
        

    and then 

     
       ̅  

   if in addition     
        

    then             
          This is an important 

consequence of the relation between     
    and   ̅  

    

498 
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From GLOBAL EQUATIONS we obtain  
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(a) For       
    

   
 

   
      

      ̅  
    

 

        
                      

*         (               )  +
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 In the same manner , we get 
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*         (  ̅        ̅     )  +
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Definition of   ̅  
    :- 

From which we deduce     
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*         (  ̅        ̅     )  +
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*         (  ̅        ̅     )  +

     
     

And so with the notation of the first part of condition (c) , we have  

Definition of          :- 
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In a completely analogous way, we obtain  

Definition of           :- 
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Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in 

the theorem. 

Particular case : 

If     
           

                
        

     and in this case     
      ̅  

    if in addition 
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    and as a consequence            

          

Analogously if      
           

                
        

    and then 
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   if in addition     
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          This is an important 
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consequence of the relation between     
    and   ̅  

    

 506 

: From GLOBAL EQUATIONS we obtain  

 
     

  
      

    (    
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Definition of      :-              
   

   
 

 

It follows 
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   (    )

 
     

             
   )  
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 From which one obtains  

 

Definition of   ̅  
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In the same manner , we get 
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   From which we deduce     
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      ̅  
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Definition of           :- 
 

    
                 

   ,            
      

      
 

   

Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in 

the theorem. 

 

Particular case : 

 

If     
           

                
        

     and in this case     
      ̅  

    if in addition 

    
        

    then              
    and as a consequence            

          this also 

defines     
    for the special case . 

 

Analogously if      
           

                
        

    and then 

     
       ̅  

   if in addition     
        

    then             
          This is an important 

consequence of the relation between     
    and   ̅  

     and definition of     
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        From  GLOBAL EQUATIONS we obtain  
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Definition of      :-              
   

   
 

 

It follows 
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   (    )

 
     

             
   )  
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   (    )
 
     

        

     
   ) 

 

 

 From which one obtains  

 

Definition of   ̅  
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(g) For       
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In the same manner , we get 

 

         
  ̅        ̅      ̅      

*         (  ̅        ̅     )  +
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*         (  ̅        ̅     )  +

      ,     ̅     
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          ̅        

 

   From which we deduce     
              ̅  

    

 

516 
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    ̅  

    we find like in the previous case, 
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*         (               )  +
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  ̅        ̅      ̅      

*         (  ̅        ̅     )  +

    ̅     
*         (  ̅        ̅     )  +

   ̅  
     

(i) If        
      ̅  

        
    

   
 

   
   , we obtain 

 

      
             

  ̅        ̅      ̅      
*         (  ̅        ̅     )  +

    ̅     
*         (  ̅        ̅     )  +

     
    

 

And so with the notation of the first part of condition (c) , we have  

Definition of          :- 

 

    
                 

   ,            
      

      
 

In a completely analogous way, we obtain  

Definition of           :- 
 

    
                 

   ,            
      

      
 

   

Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in 

the theorem. 

 

Particular case : 

 

If     
           

                
        

     and in this case     
      ̅  

    if in addition 

    
        

    then              
    and as a consequence            

          this also 

defines     
    for the special case . 

 

Analogously if      
           

                
        

    and then 

     
       ̅  

   if in addition     
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          This is an important 

consequence of the relation between     
    and   ̅  

     and definition of     
     

 

518 

 

 

 

 

519 

 520 

we obtain  

 
     

  
      

    (    
          

          
             )      

              
         

         

 

 

Definition of      :-              
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  (     

   (    )
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In the same manner , we get 

 

         
  ̅        ̅      ̅      

*         (  ̅        ̅     )  +
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*         (  ̅        ̅     )  +

      ,     ̅     
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(l) If        
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*         (  ̅        ̅     )  +

     
    

 

And so with the notation of the first part of condition (c) , we have  

Definition of          :- 

 

    
                 

   ,            
      

      
 

In a completely analogous way, we obtain  

Definition of           :- 
 

    
                 

   ,            
      

      
 

   

Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in 

the theorem. 

 

Particular case : 

 

If     
           

                
        

     and in this case     
      ̅  

    if in addition 

    
        

    then              
    and as a consequence            

          this also 

defines     
    for the special case . 

Analogously if      
           

                
        

    and then 

     
       ̅  

   if in addition     
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          This is an important 

consequence of the relation between     
    and   ̅  

     and definition of     
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We can prove the following 

Theorem 3: If    
             

       are independent on   , and the conditions  
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      ,  

    
         

           
        

        
          

        
          

         
        

       

           
         

    as defined, then the system 
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534 

 If    
             

       are independent on   , and the conditions 

    
         

           
        

        

    
         

           
        

         
        

        
          

         
        

       

    
         

           
        

      ,  

    
         

           
        

        
          

        
          

         
        

       

           
         

    as defined are satisfied , then the system 

535 

If    
             

       are independent on   , and the conditions  

    
         

           
        

        

    
         

           
        

         
        

        
          

         
        

       

    
         

           
        

      ,  

    
         

           
        

        
          

        
          

         
        

       

           
         

    as defined  are satisfied , then the system 

536 

If    
             

       are independent on   , and the conditions 

    
         

           
        

        

    
         

           
        

         
        

        
          

         
        

       

    
         

           
        

      ,  

    
         

           
        

        
          

        
          

         
        

       

           
         

    as defined  satisfied , then the system 

537 

If    
             

       are independent on   , and the conditions  

    
         

           
        

        

538 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012          54 

ISSN 2250-3153  

www.ijsrp.org 

 

    
         

           
        

         
        

        
          

         
        

       

    
         

           
        

      ,  

    
         

           
        

        
          

        
          

         
        

       

           
         

    as defined are satisfied , then the system 
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(a) Indeed the first two equations have a nontrivial solution          if  
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Definition  and uniqueness of    
   :-   
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            being increasing, it follows 
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(e) By the same argument, the equations 92,93  admit solutions         if  
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  is a decreasing function in     taking into account the hypothesis                  it follows 

that there exists a unique    
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(h) By the same argument, the equations of modules  admit solutions         if  
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ASYMPTOTIC STABILITY ANALYSIS 

Theorem 4:   If the conditions of the previous theorem are satisfied and if the functions 
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And as one sees, all the coefficients are positive. It follows that all the roots have negative real part, 

and this proves the theorem. 
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